A BALLASTLESS RAIL CLIP FASTENING SYSTEM FOR A RAILWAY RAIL by Pandrol Limited
Technical Disclosure Commons 
Defensive Publications Series 
February 2021 
A BALLASTLESS RAIL CLIP FASTENING SYSTEM FOR A RAILWAY 
RAIL 
Pandrol Limited 
Follow this and additional works at: https://www.tdcommons.org/dpubs_series 
Recommended Citation 
Pandrol Limited, "A BALLASTLESS RAIL CLIP FASTENING SYSTEM FOR A RAILWAY RAIL", Technical 
Disclosure Commons, (February 04, 2021) 
https://www.tdcommons.org/dpubs_series/4051 
This work is licensed under a Creative Commons Attribution 4.0 License. 
This Article is brought to you for free and open access by Technical Disclosure Commons. It has been accepted for 
inclusion in Defensive Publications Series by an authorized administrator of Technical Disclosure Commons. 
1 








Rail fasteners are an indispensable component of modern rail transit, which serve to fix 
rails and provide elasticity in the rail structure. 10 
 
At present, the commonly used single-toed spring fasteners generally include a base 
component, a spring bar component installed along the rail axis to provide buckling 
force, a gauge stop component that adjusts the gauge and acts as insulation, and an 
under-rail component that provides rail elasticity.  15 
 
The problem with single-toed spring fasteners is that the base component lacks 
effective protection for the spring bars. The installation of the spring bars along the rail 
axis increases the possibility of the spring bars sliding out of the working position. At 
the same time, the spring bars are stressed during operation. Large, it is easy to cause 20 
the spring bar to break and affect the safety of train running. 
 
The integrated gauge block structure has complex forces in use and reduces the 
service life.  Also, the groove-type structure of the pad under the rail reduces the 
material usage rate and life. 25 
 
With the increase of train running speed, the requirements for damping fasteners of 
iron pads are getting higher and higher. Especially for small resistance fasteners on 
viaducts, it is necessary to develop a fastener system that is convenient to install, safer 
and more reliable. 30 
 
Summary of the invention 
 
According to an aspect of the present invention there is provided a ballastless rail clip 
fastening system for a railway rail, the ballastless rail clip fastening system comprising: 35 
a baseplate;  
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first and second rail fastening clips, the first and second rail fastening clips 
each having an M-shaped profile with a central part between a pair of legs;  
a resilient pad configured to be located between the railway rail and the 
baseplate; and 
first and second side post insulators (e.g. gauge blocks); 5 
 wherein the baseplate comprises first and second rail fastening clip receiving 
portions that are configured to receive the first and second rail fastening clips 
respectively, wherein the first and second rail fastening clip receiving portions are 
configured to receive the first and second rail fastening clips such that the first and 
second rail fastening clips are installed in a direction perpendicular to a longitudinal 10 
axis of the railway rail, the first and second rail fastening clips clamping the railway rail 
when in an installed position in which the central part bears on the railway rail and the 
legs contact the base plate, 
 wherein the first and second rail fastening clip receiving portions each comprise a 
raised block the raised block having a height and a top surface inclined to the side 15 
away from the railway rail, the raised block being configured to receive the central part 
of the respective first and second rail fastening clips during installation, 
wherein the first and second rail fastening clip receiving portions each comprise 
an overarching structure comprising: an overhanging shoulder for restricting the 
movement of the first and second rail fastening clips in a direction perpendicular to the 20 
ground; and an end wall for restricting movement of the first and second rail fastening 
clips in a direction parallel to the ground, and  
wherein the first and second rail fastening clip receiving portions each further 
comprise a side post insulator positioning portion configured to engage and cooperate 
with a respective one of the first and second side post insulators. 25 
 
At least two elongate openings with rounded ends may be provided on the base plate.  
Serrations may be provided around the elongate openings. 
 
The fastening system may further comprise a bolt and a serrated washer.  The bolt 30 
may pass through the serrated washer and the elongate opening.  The bolt may 
connect the base plate to a track bed. 
 
The first and second side post insulators may be located between the railway rail and a 
respective one of the first and second rail fastening clip receiving portions. 35 
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The fastening system may further comprise a coupling pad located at the bottom of the 
base plate.  The fastening system may further comprise a height-adjusting pad, which 
may be located between the base plate and the coupling pad. 
 
The first and second rail fastening clips may each be provided with an insulating cap.  5 
The first and second rail fastening clips may bear on the railway rail through the 
insulating cap. 
 
The base plate may be formed from cast iron.  The railway rail may be steel.  The 
fastening clips may be formed from spring bar.   10 
 
The fastening clips may be installed perpendicularly to the rail.  The fastening clip may 
be M-shaped and may be in double-toe contact with the cast iron bottom plate. 
 
The overarching structure may be a dome structure. 15 
 
The coupling pad may be provided with a through hole at a position corresponding to 
the oval-shaped opening on the cast iron bottom plate. 
 
The fastener system may also include a height-adjusting pad, which is located between 20 
the cast iron bottom plate and the coupling pad. 
 
The fastener system of the present invention can realize rapid installation, and the 
overarching structure provided on the base plate greatly improves the safety and 
stability of the fastener system. 25 
 
Description of the drawings 
 
Figure 1 is a schematic diagram of a ballastless rail clip fastening system; 
 30 
Figure 2a, Figure 2b and Figure 2c are schematic diagrams of a rail fastening clip; 
 
Figures 3a and 3b are schematic diagrams of insulating caps; 
 
Figure 4 is a schematic diagram of a base plate; 35 
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Figure 5 is a schematic diagram of a side post insulator; 
 
Figure 6 is a schematic diagram of a serrated washer; 
 
Figures 7a and 7b are schematic diagrams of bolts; 5 
 
Figures 8a and 8b are schematic diagrams of under-rail pads; and 
 




The present invention will be described in detail below with reference to the drawings. 
 
With reference to Fig. 1, a ballastless rail clip fastening system 8 for a rail 1, comprises 15 
8 a baseplate 3 and a pair of rail fastening clips 4.  The base plate 3 may be cast from 
iron, in particular ductile iron.  The fastening system further comprises a resilient pad 
10 configured to be located between the railway rail 1 and the baseplate 3.  The 
fastening system is also provided with a pair of side post insulators (e.g. gauge blocks) 
9.  The fastening system 8 may further comprise an insulating cap 2, a height-adjusting 20 
backing plate 5, coupling backing plate 6, serrated washer 7, and/or bolts. 
 
Figs 2a, 2b, and 2c are schematic diagrams of the rail fastening clip 4.  The rail 
fastening clip 4 is M-shaped, and outer feet of the M form the legs of the fastener, 
which are in contact with the base plate 3 with two toes, and are installed on the base 25 
plate 3 in a direction perpendicular to the rail.  The rail fastening clips have a central 
part between the pair of legs.  The rail fastening clip 4 is made of spring steel of 
European standard. 
 
Figures 3a and 3b are schematic diagrams of the insulating caps 2.  An insulating cap 30 
2 is sleeved on the central part where the fastening clip 4 contacts the rail 1.  In order 
to facilitate on-site construction, the fastening clip 4 and the insulating cap 2 can be 
assembled in advance.  The rail fastening clip 4 is crimped on the steel rail through the 
insulating cap 2.  The material of the insulating cap 2 can be nylon. 
 35 
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In order to reduce the influence of bridge expansion and deflection on the longitudinal 
force of the long steel rail of the seamless track, the longitudinal resistance of the 
fasteners used in the expansion joints of the bridge and viaduct structures should be 
controlled within a certain range. 
 5 
Under the premise of ensuring no overturning, in order to reduce the interaction force 
between the beam-span structure and the rail, low-resistance fasteners and a new 
generation of zero-resistance fasteners are often used to avoid extensive use of rail 
expansion adjusters. 
 10 
In the fastener system of the present invention, the function of the low resistance 
system can be realized only by replacing the standard series of rail fastening clips with 
the low resistance series. 
 
FIG. 4 is a schematic diagram of the base plate 3.  The baseplate 3 comprises a pair of 15 
rail fastening clip receiving portions 12 that are configured to receive respective 
fastening clips 4 either side of the rail 1.  The fastening clip receiving portions 12 are 
configured to receive the fastening clips 4 such that the fastening clips 4 are installed in 
a direction perpendicular to a longitudinal axis of the rail 1.  The fastening clips 4 clamp 
the rail 1 when in an installed position in which the central part of each clip 4 bears on 20 
the rail and the legs contact the base plate 3. 
 
The rail fastening clip receiving portions 12 each comprise a raised block 15.  The 
raised block 15 has a height and a top surface inclined to the side away from the 
railway rail 1.  The raised block 15 is configured to receive the central part of the rail 25 
fastening clip 4 during installation.  The fastening clip 4 can be held above the raised 
block 15 and it is convenient to install the fastening clip 4 quickly. 
 
The rail fastening clip receiving portions 12 each comprise an overarching structure 13 
(which may be dome shaped) comprising an overhanging shoulder for restricting the 30 
movement of the first and second rail fastening clips in a direction perpendicular to the 
ground (i.e. upwards).  As such, the rail fastening clip 4 may only be deformed within 
the allowable design range, which can avoid the danger of excessive deformation and 
breakage of clip. 
 35 
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Furthermore, the rail fastening clip receiving portions 12 each comprise an end wall 16 
for restricting movement of the rail fastening clips 4 in a direction parallel to the ground, 
e.g. towards the rail 1.  The end wall 16 ensures accurate installation and positioning of 
the clip 4, thereby ensuring the pressure resistance of the clip and the combined 
installation accuracy of the fastener. 5 
 
The base plate 3 is provided with an elongate opening 14 with rounded ends.  The 
elongate opening 14 provides a lateral gauge adjustment capability of ±18mm.  The 
minor axis of the elongate opening 14 is parallel to the radial direction of the rail 1.  The 
bolts may be adjusted along the direction of the major axis of the elongate opening 14. 10 
 
A serrated structure around the elongate opening 14 on the base plate 3 allows the 
fastening system to adjust the lateral position according to a 1.5mm pitch.  This method 
of gauge adjustment makes it unnecessary to replace any system components when 
adjusting the gauge, just loosen the bolts, which greatly improves efficiency. 15 
 
The rail fastening clip receiving portions 12 each further comprise a side post insulator 
positioning portion 17 configured to engage and cooperate with a respective side post 
insulators 9.  The side post insulator positioning portion 17 assists in positioning and 
installation of the side post insulator 9. 20 
 
Figure 5 is a schematic diagram of the side post insulator 9.  The side post insulator 9 
is arranged on both sides of the rail 1. 
 
As mentioned above, the fastening system 8 includes bolts and serrated washers 7.  25 
Fig. 6 is a schematic diagram of the serrated washer 7.  The elongate opening 14 of 
the cast iron bottom plate 3 has a saw-tooth or serrated structure around it, which is 
matched with the serrated washer 7.  The base plate 3 can achieve lateral adjustment 
of the rail through the sawtooth structures. 
 30 
Figures 7a and 7b are schematic diagrams of example bolts 18.  The bolt passes 
through the serrated washer 7 and passes through the oval-shaped opening 14 to fix 
the base plate 3 to the sleeper.  The bolts 18 may be hexagonal socket bolts. 
 
Figures 8a and 8b are schematic diagrams of under-rail pads 10.  The under-rail pad 35 
10 is provided between the base plate 3 and the steel rail 1.  The under-rail pad 10 
7
Defensive Publications Series, Art. 4051 [2021]
https://www.tdcommons.org/dpubs_series/4051
7 
includes a plate body made of insulating material. The upper and lower surfaces of the 
plate body are respectively provided with circular protrusions arranged in rows.  There 
are also elliptical protrusions provided at the edges for alternating rows.  This structure 
can ensure the strength of the edge of the backing plate during manufacture and use. 
 5 
The two opposite edges of the under rail pad 10 are respectively provided with 
protruding bosses.  When the under-rail pad 10 is installed on the track, the bosses can 
help prevent unwanted movement of the under-rail pad. 
 
The material of the under-rail pad 10 can be natural rubber.  Based on a large amount 10 
of experimental and operating data, the fastener system of the present invention uses a 
single-layer elastic cushion system made of natural rubber.  After optimized design, the 
under-rail pad scheme of the present invention can meet the requirements of system 
safety, comfort and other aspects. 
 15 
FIG. 9 is a schematic diagram of either the coupling pad 6 or the height adjustment pad 
5.  The coupling pad 6 is provided with a through hole at a position corresponding to 
the oval-shaped opening 14 on the base plate 3.  The coupling pad 6 uniformly 
transmits the pressure received by the fastener system to the track bed, and the base 
plate 3 is closely combined with the surface of the track bed through the action of 20 
friction.  The material of the coupling pad 6 can be LLDPE. 
 
According to needs, the fastener system of the present invention can provide vertical 
adjustment capability by inserting the height-adjusting pad 5 under the base plate 3. 
 25 
The insulation of the fastener system of the present invention adopts a double-layer 
design, including under-rail insulation and under base plate insulation; wherein the 
under-rail insulation is realized by the split design of insulating caps and side post 
insulators.  On the other hand, in an existing one-piece design, the bottom side of the 
rail and the upper side may share an insulating block.  Whether it is side wear or upper 30 
wear, it needs to be replaced as a whole, which is costly. 
 
The fastener system of the present invention adopts a separate design of insulating 
cap and side post insulator, and only one of the components (insulating cap or side 
post insulator) need be replaced when necessary, thereby saving maintenance costs. 35 
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At the same time, because the rail fastening clip working position is not affected by the 
lateral movement of the side post insulator, the lateral restraint ability of the system can 
also be stabilized. 
9





1. A ballastless rail clip fastening system for a railway rail, the ballastless rail clip 
fastening system comprising: 
a baseplate;  5 
first and second rail fastening clips, the first and second rail fastening clips 
each having an M-shaped profile with a central part between a pair of legs;  
a resilient pad configured to be located between the railway rail and the 
baseplate; and 
first and second side post insulators; 10 
 wherein the baseplate comprises first and second rail fastening clip receiving 
portions that are configured to receive the first and second rail fastening clips 
respectively, wherein the first and second rail fastening clip receiving portions are 
configured to receive the first and second rail fastening clips such that the first and 
second rail fastening clips are installed in a direction perpendicular to a longitudinal 15 
axis of the railway rail, the first and second rail fastening clips clamping the railway rail 
when in an installed position in which the central part bears on the railway rail and the 
legs contact the base plate, 
 wherein the first and second rail fastening clip receiving portions each comprise a 
raised block the raised block having a height and a top surface inclined to the side 20 
away from the railway rail, the raised block being configured to receive the central part 
of the respective first and second rail fastening clips during installation, 
wherein the first and second rail fastening clip receiving portions each comprise 
an overarching structure comprising: an overhanging shoulder for restricting the 
movement of the first and second rail fastening clips in a direction perpendicular to the 25 
ground; and an end wall for restricting movement of the first and second rail fastening 
clips in a direction parallel to the ground, and  
wherein the first and second rail fastening clip receiving portions each further 
comprise a side post insulator positioning portion configured to engage and cooperate 
with a respective one of the first and second side post insulators. 30 
 
2. The fastening system according to claim 1, wherein at least two elongate 
openings with rounded ends are provided on the base plate, and serrations are 
provided around the elongate openings. 
 35 
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3. The fastening system according to claim 2, wherein the fastening system further 
comprises a bolt and a serrated washer, the bolt passes through the serrated washer, 
passes through the elongate opening, and connects the base plate to a track bed. 
 
4. The fastening system according to claim 1, wherein the first and second side post 5 
insulators are located between the railway rail and a respective one of the first and 
second rail fastening clip receiving portions. 
 
5. The fastening system according to claim 1, wherein the fastening system further 
comprises a coupling pad located at the bottom of the base plate. 10 
 
6. The fastening system according to claim 5, further comprising a height-adjusting 
pad, which is located between the base plate and the coupling pad. 
 
7. The fastening system according to claim 1, wherein the first and second rail 15 
fastening clips are each provided with an insulating cap, and the first and second rail 
fastening clips bear on the railway rail through the insulating cap. 
11





A ballastless rail clip fastening system for a railway rail 
 
A ballastless rail clip fastening system for a railway rail, the ballastless rail clip 5 
fastening system comprising: a baseplate; first and second rail fastening clips, the first 
and second rail fastening clips each having an M-shaped profile with a central part 
between a pair of legs; a resilient pad configured to be located between the railway rail 
and the baseplate; and first and second side post insulators; wherein the baseplate 
comprises first and second rail fastening clip receiving portions that are configured to 10 
receive the first and second rail fastening clips respectively, wherein the first and 
second rail fastening clip receiving portions are configured to receive the first and 
second rail fastening clips such that the first and second rail fastening clips are 
installed in a direction perpendicular to a longitudinal axis of the railway rail, the first 
and second rail fastening clips clamping the railway rail when in an installed position in 15 
which the central part bears on the railway rail and the legs contact the base plate, 
wherein the first and second rail fastening clip receiving portions each comprise a 
raised block the raised block having a height and a top surface inclined to the side 
away from the railway rail, the raised block being configured to receive the central part 
of the respective first and second rail fastening clips during installation, wherein the first 20 
and second rail fastening clip receiving portions each comprise an overarching 
structure comprising: an overhanging shoulder for restricting the movement of the first 
and second rail fastening clips in a direction perpendicular to the ground; and an end 
wall for restricting movement of the first and second rail fastening clips in a direction 
parallel to the ground, and wherein the first and second rail fastening clip receiving 25 
portions each further comprise a side post insulator positioning portion configured to 
engage and cooperate with a respective one of the first and second side post 
insulators. 
 
[Fig. 1] 30 
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